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1 

Device and method for the generation of respirational air 

The invention relates to a device and a method for the generation of 
respirational air. 

5 

There have been several efforts to date to generate dry respirational air. It is 
known that, if gas or air is compressed in a space, its moisture absorptivity is 
high and, on cooling the air, for example in a storage container, a part of the 
absorbed moisture can condense, which is undesired. Furthermore, only a 
10 certain atmospheric humidity is desired for respiration. Respirational air from 
a compressor must therefore be dehumidified both for technical reasons and 
for health reasons. 


15 (Definitions) 

In the context of the invention, respirational air is to be understood as 
meaning that gas or air mixture which can be supplied mechanically to a 
patient. 

20 - In the context of the invention, moisture is to be understood as meaning 
water or another liquid or liquid mixture in the liquid or gaseous or air-like 
state of aggregation. 

Nozzle shape is to be understood as meaning the shape of the outflow 
nozzle, which may have various possible designs. 

25 

In the context of the invention, tapering passage is to be understood as 
meaning, in terms of a constricted flow, in particular an aperture or a 
nozzle in a tube, in which, owing to higher pressure on one side, a local 
increase in the flow rate is produced on the one hand and a local, lower 
30 temperature of the respirational air after the tapering passage in relation 
to the temperature before the tapering passage is produced on the other 
hand. 
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The prior art includes devices which would partly solve the above-mentioned 
dehumidification problem via mechanical separators having microfilters, by 
heat treatment of the air or with the aid of chemical drying systems (e.g. with 
salt). 

5 

The inventor recognized that the known systems are disadvantageous with 
respect to the following points: 

a) The devices to date achieved complicated or insufficient dehumidification 
10 of respirational air. In many of them, the separation of water from the gas or 
the air can be realized only partly. This means that optimum atmospheric 
humidity has been achieved to date only with great effort or not at all by the 
known methods. 

15 It is therefore the object of the invention to develop a device and a method in 
which the respirational air is generated with good quality and by means of 
which the moisture content can achieve an optimum, without having to make 
too great an effort. 

20 This object is achieved by 

i) a tapering passage in a tube of the device having a nozzle and 
subsequent water separation by means of a conventional water separator. 
The nozzle may also be mounted after the water separator. 

25 

ii) the physical effect whereby, in the region of the nozzle, the mixture of 
gas or air and water is converted, owing to the temperature drop after the 
nozzle - which arises because of the pressure drop after the taper - into a 
physical state in which the water can be more readily condensed out or 

30 separated from the gas or from the air. 

iii) the effect whereby the water which has condensed out can be 
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entrained by the air stream and separated off immediately after the nozzle in 
a water separator even before the respirational air can become saturated 
again with the water which is condensed out. 

5 iv) before the mixture of gas or air and water arrives at the nozzle, it is 
first cooled in a radiator by fans in order to reach a lower temperature. 

As a result of the process for the dehumidification of respirational air 
described above, the following improvements are achieved in the following 
10 steps: 

Owing to the tapering passage (with a nozzle) in the tube, there is a 
higher pressure before this nozzle and an increase in the flow rate in the 
taper and thereafter a pressure drop, as a result of which the temperature of 
15 the gas or air mixture decreases correspondingly, permitting optimum water 
separation. 

The pressure required by the separation process is measured, for 
example, in a test setup of manometers, and the temperature by temperature 
20 sensors in the tube. 

The fundamental concept of the invention can be achieved In various 
embodiments. 

25 The nozzle taper, which plays the most determining role in the case of the 
device according to the invention may have various forms which can 
influence the rate of flow. 

If the nozzle has a sharp-edged form, the flow rate coefficient is high 
30 (0.97 (p). In this possible embodiment, the widths of entrance and exit are the 
same. 


3 


050421 15EP 


4 

In another variant, the nozzle form is rounded, the passage Is fairly long and 
the width of the entrance is approximately twice as great as that of the exit, 
and accordingly an even higher flow rate (0.97-0.99 cp) is produced. 

5 As an alternative, the nozzle may have a cylindrical or polygonal form, where 
the passage is longest in comparison with the preceding solutions and the 
entrance has a greater width than the exit. In this variant, the flow rate 
reaches a lower value (0.82 cp). 

10 The list of reference numerals and the drawing, together with the articles 
described or protected in the claims, are an integral part of the disclosure of 
this Application. 


15 Description of Figures 

The figures are described in relation to one another and as a whole. Identical 
reference numerals denote identical components, and reference numerals 
having different indices indicate components having the same function. 

20 

Fig. 1 shows the device according to the invention for generating 
respirational air, as a block diagram; 

Fig. 2 shows a detailed representation of the dehumidification process 
25 using the device according to the invention; 

Fig. 3 shows the various embodiments of the nozzle. 

Fig. 1 shows a block diagram of a compressor 4 according to the invention. 
30 An air intake having a silencer 13 (FIL1) is present on the left. Shown 

thereafter is the compressor 4 with a pressure relief valve 5, to whose exit is 
connected a radiator 12 onto which cool air can be blown by means of fans 
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5a, 5b (FAN1 . FAN2) and which can thus reduce the temperature of the 
compressed air. 

After the radiator 12 there is a microfilter with water separator 6 (FIL2) which 
5 performs the function of removing excess water, which has condensed out of 
the compressed air, from the air line. The component 1 designated by "RES" 
comprises the invention, namely the tapering passage which removes 
moisture from the space after the nozzle according to the invention. 

10 Fig. 2 shows the dehumidification process using the device 1 according to 
the invention. Before the mixture flowing in the tube 2 and comprising either 
air or gas and water would reach the tapering passage 9 - which may have a 
nozzle form 3 - it is preferably first cooled by fans 5a, 5b in the radiator 12 
(Fig. 1). Because of the taper 9 in the nozzle 3, there is a higher pressure 

15 and a local increase in the flow rate before it and thereafter a pressure drop, 
and consequently a further, substantially greater decrease in the temperature 
in the gas or air mixture. The water condenses out of the gas owing to the 
local, low temperature in the nozzle 3. The water which has condensed out is 
entrained by the air stream and can be separated off immediately after the 

20 nozzle 3 in a further water separator 6 having a filter 16, before either the gas 
or the air becomes saturated again owing to the ambient temperature. 

Fig. 3-5 show a representation of embodiments of the nozzle 3. The nozzle 
3, which is contained as taper 9 of the tube 2. can - as already mentioned 
25 further above - have various forms, on which the flow rate and hence the gas 
or air mixture are dependent. 

In the setup according to Fig. 3, the nozzle 3 has a sharp-edged form, in 
which both the entrance 10 and the exit 1 1 are of the same size. The 
30 passage is furthermore characterized in that its length and width are fairly 
short. In this possible embodiment, the flow rate is relatively high. 
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Fig. 4 shows a rounded nozzle fomn 3 in which the entrance 10 is twice as 
large as the exit 1 1 . The passage is substantially longer and wider than in the 
case of Fig. 3. Owing to the above-mentioned properties of the passage, the 
flow rate in this embodiment is particularly high. 

Fig. 5 shows a cylindrical or polygonal nozzle 3 in which both the width and 
the length of the passage are fairly great. Owing to the polygonal, wide and 
long form, the flow rate is much slower in relation to the preceding solutions. 
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List of reference numerals 


1 - 

Device 

2 

Tube 

3- 

Nozzle 

4- 

Compressor 

5- 

Fan 

6- 

Water separator 

7- 

Respirational air 

8- 

Moisture content 

9- 

Tapering passage 

10- 

Entrance 

11 - 

Exit 

12- 

Radiator 

13- 

Silencer 


